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DETAILED ACTION 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Any rejection or objection not reiterated in this Action is withdrawn. 

Election/Restrictions 

Claims 5, 7-9 and 12 are withdrawn from further consideration pursuant to 37 
CFR 1.142(b) as being drawn to a nonelected species, there being no allowable generic 
or linking claim. Election was made without traverse in the reply filed on April 24, 2006. 

Claims 1,4,6,10 and 1 3-1 8 are examined on the merits. 

Claim Rejections - 35 USC § 103 

Claims 1, 4, 6, 10 and 13-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Warren in view of Holmes, Apelgren et al. and Virtanen et al. (all of 
record). 

The claimed invention is directed to aptamer-toxin conjugates comprising 
aptamers conjugated to cytotoxic moieties that can be small molecule chemotherapeutic 
agent and can be covalently conjugated. In some embodiments the aptamers target 
tumor cells and the linker comprises nucleophilic or electrophilic moieties. Other 
embodiments recite the particular structures of the alkaloid vinblastine and the linkers. 

Warren discloses at pages 17-18 prodrugs comprising an aptamer and a drug 
joined by a linker. Warren discloses at pages 26-27 that the drugs include vinca 
alkaloids. Example 5 describes use of the disclosed prodrugs to target cancerous cells. 
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In table 4 Warren specifically teaches that the drug can be the vinca alkaloid vinblastine. 
At page 7 Warren teaches that aptamers have been used as an alternative to antibodies 
for the purpose of targeting therapeutic agents to cells. Warren does not explicitly teach 
aptamers targeted to PSMA, the use of the vinblastine analog desacetylvinblastine-3- 
carboxhydrazide or the use of linkers that comprise dendrimers. 

Holmes teaches that PSMA is a transmembrane protein specific to prostate 
epithelial cells that is expressed at increased levels in cancerous cells. Holmes further 
teaches that this protein is an ideal sentinel molecule for targeting prostate cancer cells. 

Apelgren et al. teach that antibodies conjugated to 4-desacetylvinblastine-3- 
carboxhydrazide were known in the art to regress adenocarcinoma and squamous 
carcinoma xenografts in athymic nude mice. Apelgren et al. extend the use of such 
conjugates to the treatment of ovarian cancer. Apelgren et al. teach that the use of the 
conjugated drug increased the survival of tumor bearing mice over treatment of the drug 
alone or a non-antigen binding immunoconjugate. 

Virtanen et al. teach complexes containing a binding molecule such as an 
antibody, a joining component and a therapeutic molecule such as a drug. At column 
1 0 Virtanen et al. teach that the joining component may be a bifunctional linker and may 
be a dendrimer type polymer. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to make aptamer-drug conjugates as taught by Warren using an aptamer that 
targets PSMA. It would have been further obvious to use desacetyl-3-carboxhydrazide 
as the drug component of the conjugate and to use a dendrimer as the linker 
component. Holmes provides a motivation to target PSMA with therapeutic agents, 
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teaching that this protein is preferentially expressed in prostate tissue and expressed at 
increased levels in cancerous cells. Warren explicitly teaches vinblastine as the drug 
component of an aptamer-drug conjugate and Apelgren et al. provide a motivation to 
use desacetylvinblastine-3-carboxhydrazide by teaching that immunoconjugates 
comprising this drug increase survival time of tumor bearing mice over those receiving 
the drug alone. Based the teachings of Virtanen et al. one of ordinary skill in the art 
would recognize that the use of a dendrimer linker is mere design choice made by the 
person of ordinary skill in order to produce a conjugate with the optimum properties for 
the desired application. One of ordinary skill in the art would have had a reasonable 
expectation of success in targeting PSMA with the conjugates taught by Warren 
because Warren teaches aptamer-drug conjugates, their general applicability and 
methods of synthesis. One of ordinary skill in the art would have had a reasonable 
expectation of success in making aptamer-drug conjugates comprising 
desacetylvinblastine-3-carboxhydrazide or dendrimers because Warren teaches the 
production of aptamer-drug conjugates, Apelgren et al. teach the synthesis of 
conjugates comprising desacetylvinblastine-3-carboxhydrazide and Virtanen et al. teach 
that dendrimers are a known linking moiety that can be incorporated into a conjugate 
using known synthetic methods. 

Thus, the invention of claims 1, 4, 6 10 and 13-18 would have been obvious, as a 
whole, at the time of invention. 
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Response to arguments 

Applicants traverse the 103 rejection by arguing that without the benefit of the 
instant application as a road map, one of ordinary skill in the art would not have been 
able to recapitulate the claimed embodiments of the present invention; apparently 
arguing that the rejection is based on impermissible hindsight. This is not persuasive 
because as noted in MPEP 2145, any obviousness rejection is in a sense necessarily a 
reconstruction based on hindsight reasoning and is not improper if it takes into account 
only knowledge within the level of ordinary skill in the art at the time the claimed 
invention was made. Applicants have provided no evidence that the rejection is not 
based on knowledge available to those of ordinary skill in the art. 

Applicants refer to the decision in Takeda v. Alphapharm to argue that a specific 
motivation to make the claimed compounds is required. This is not persuasive because 
the chemical compounds referred to in this decision are not the same type of compound 
as in the instant claims. In Takeda the court analyzed the obviousness of modifying one 
prior art small molecule chemical structure with a particular modification at one specific 
position; the court found that obviousness requires a particular reason to lead one to 
modify one species to another, different species in order to produce lead compounds for 
a particular therapeutic purpose. The instant claims, however, are not directed to a 
particular species and the combination of the cited references is not based on making a 
particular modification to a known compound, but to substituting an aptamer to a 
different protein in a known conjugate of aptamer and cytotoxic moiety. 

Applicants argue Warren defines a prodrug as a compound that exhibits 
pharmacological activity after undergoing a chemical transformation in the body and 
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therefore cannot provide a specific motivation to design an anti-PSMA aptamer to 
deliver an active cytotoxic agent to a PSMA expressing cell because Warren teaches 
delivery of inactive prodrugs to a tissue compartment. Applicants further argue the 
prodrugs in Warren cannot be considered cytotoxic moieties because these prodrugs 
require some post-administration "chemical transformation" to become therapeutic. 

These arguments are not persuasive because regardless of how Warren defines 
his compounds and envisions their use, the compounds taught in Warren have the 
same structural limitations as the instant application; an aptamer conjugated to a 
cytotoxic moiety. It is further noted that the compounds of Warren are not themselves 
cytotoxic moieties, they comprise cytotoxic moieties, evidenced by the explicit teaching 
by Warren of the vinca alkaloid vinblastine. 

New Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1,4, 6, 10, 13 and 14 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Lupoid et al. (US 2002/0119473) as evidenced by Warren (US 
6,610,841). 
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The claims are directed to aptamer-toxin conjugates comprising aptamers 
conjugated to cytotoxic moieties that can be a small molecule chemotherapeutic agent 
and can be covalently conjugated. In specific embodiments the conjugate comprises a 
linker and the cytotoxic moiety is a vinca alkaloid. 

Lupoid et al. disclose nucleic acid ligands (aptamers) to PSMA. At paragraph 70, 
Lupoid et al. disclose that these nucleic acid ligands can be used to deliver therapeutic 
compounds such as cytotoxic compounds and disclose that the therapeutic compound 
may be covalently bound to a variety of positions on the PSMA nucleic acid ligand and 
that attachment of the therapeutic agent can be done directly or with the utilization of a 
linker. Lupoid et al. further incorporate by reference the disclosure of application serial 
number 08/993,765, which issued to Warren as US 6,610,841 . Warren discloses 
conjugates of nucleic acid ligands to the vinca alkaloids at column 18 and the specific 
alkaloid vinblastine in table 4. 

Thus, Lupoid et al. disclose all limitations of and anticipate claims 1 , 4, 6, 1 0, 1 3 
and 14. 

Claim Rejections - 35 USC § 103 

Claims 1, 4, 6, 10 and 13-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lupoid et al. as evidenced by Warren as applied to claims 1 , 4, 6, 10, 
13 and 14 above, and further in view of Apelgren et al. (of record) and Virtanen et al. (of 
record). 

Claims 1, 4, 6, 10, 13 and 14 are described in the previous rejection. Claims 15- 
18 recite the particular structures of the alkaloid vinblastine and the linkers. 
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The teachings of Lupoid et al. are described in the 102 rejection above. Lupoid 
et al. teach conjugates of PSMA and a cytotoxic moiety that is a vinca alkaloid, but does 
not teach the use of the vinblastine analog desacetylvinblastine-3-carboxhydrazide or 
the use of linkers that comprise dendrimers. 

Apelgren et al. teach that antibodies conjugated to 4-desacetylvinblastine-3- 
carboxhydrazide were known in the art to regress adenocarcinoma and squamous 
carcinoma xenografts in athymic nude mice. Apelgren et al. extend the use of such 
conjugates to the treatment of ovarian cancer. Apelgren et al. teach that the use of the 
conjugated drug increased the survival of tumor bearing mice over treatment of the drug 
alone or a non-antigen binding immunoconjugate. 

Virtanen et al. teach complexes containing a binding molecule such as an 
antibody, a joining component and a therapeutic molecule such as a drug. At column 
1 0 Virtanen et al. teach that the joining component may be a bifunctional linker and may 
be a dendrimer type polymer. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to substitute desacetyl-3-carboxhydrazide as the vinca alkaloid drug 
component in the PSMA aptamer-drug conjugates taught by Lupoid et al. and also 
would have been obvious to use a dendrimer as the linker component. Lupoid et al. 
provide a motivation to produce a PSMA aptamer as a conjugate that comprises a vinca 
alkaloid by specifically incorporating the teachings of Warren (US 6,61 0,841 ). Apelgren 
et al. provide a motivation to use desacetylvinblastine-3-carboxhydrazide in a drug 
conjugate by teaching that immunoconjugates comprising this drug increase survival 
time of tumor bearing mice over those receiving the drug alone. Based the teachings of 
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Virtanen et al. one of ordinary skill in the art would recognize that the use of a dendrimer 
linker is mere design choice made by the person of ordinary skill in order to produce a 
conjugate with the optimum properties for the desired application. One of ordinary skill 
in the art would have had a reasonable expectation of success in making aptamer-drug 
conjugates comprising desacetylvinblastine-3-carboxhydrazide or dendrimers because 
Lupoid et al. teach the production of aptamer-drug conjugates, Apelgren et al. teach the 
synthesis of conjugates comprising desacetylvinblastine-3-carboxhydrazide and 
Virtanen et al. teach that dendrimers are a known linking moiety that can be 
incorporated into a conjugate using known synthetic methods. 

Thus, the invention of claims 1,4,610 and 1 3-1 8 would have been obvious, as a 
whole, at the time of invention. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tracy Vivlemore whose telephone number is 571-272- 
2914. The examiner can normally be reached on Mon-Fri 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James (Doug) Schultz, can be reached on 571-272-0763. The central FAX 
Number is 571-273-8300. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
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(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. 

For all other customer support, please call the USPTO Call Center (UCC) at 800- 
786-9199. 

Tracy Vivlemore 
Primary Examiner 
Art Unit 1635 

/Tracy Vivlemore/ 

Primary Examiner, Art Unit 1635 



